DNA methylation and epigenetic mechanisms.
Genes are essential for the transmission of genetic information from generation to generation, and this mechanism of inheritance is fully understood. Genes are also essential for unfolding the genetic program for development, but the rules governing this process are obscure. Epigenetics comprises the study of the switching on and off of genes during development, the segregation of gene activities following somatic cell division, and the stable inheritance of a given spectrum of gene activities in specific cells. Some of these processes may be explained by DNA modification, particularly changes in the pattern of DNA methylation and the heritability of that pattern. There is strong evidence that DNA methylation plays an important role in the control of gene activity in cultured mammalian cells, and the properties of a CHO mutant strain affected in DNA methylation are described. Human diploid cells progressively lose cytosine methylation during serial subculture, and this may be related to their in vitro senescence. There is also evidence that DNA modifications can be inherited through the germ line. Classical genetics is based on the study of all types of change in DNA base sequence, but the rules governing the activity of genes by epigenetic mechanisms are necessarily different. Their elucidation will depend both on a theoretical framework for development and on experimental studies at the molecular, chromosomal, and cellular levels.